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TO BRIGHTEN UP 
YOUR PRODUCT 


Where do you want to put the selling 
power of colorto work in your product? 
Now you Ci 


these in a whole spectrum o 


ique, light-fast colors. How? With a 


new, amazingly durable plastic molding 


strong parts 


material—Durez polyester 

These parts combine rugged strength 
h other qualities you'll find in no 
er color plastic. Their electrical 
perties are outstanding. They're in- 
herently fire-resistant—meet Underwrit 

ers’ requirements for appliances 
You can use Durez polyester in 
places where you can't use other 
because molded parts show 
irtually no change in dimensions after 


lino 
ung 


Your molder can get this new plastic 
w in a variety of standard colors. It 
ry granular form and is 


on standard presses with 


compression or transfer molds 

If you'd like to brighten up your 
product with dimensionally 
stable parts like these, ask us for illus- 
trated Bulletin 200. It shows how lead- 
ing manufacturers are using Durez 
polyester to spur sales of consumer 
products. Write DUREZ PLasrics Divi- 
SION, Hooker Electrochemical Com- 
pany, 1506 Walck Road, North Tona- 
wanda, New York 


strong, 


ll these new Sun 


} ו‎ f 
eam elei 


ter Sunbeam Corporation appli 


Solves shrinkage problem! These 


parts for Singer Sewing Machine Co., molde: 


from Durez polyesters, retain their shap 


ter than any other color plastic. P: 


gether better for faster assen 


URE 


PLASTICS DIVISION 


HOOKER 


ELECTROCHEMICAL COMPANY 


1506 Walck Road, North Tonawanda, N.Y. 
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HOW MOSCOW 
DESIGNS 
coming July 14 


Your next R&D News Edition will be devoted to 
one subject only—design engineering in the 

Soviet Union. Our editor spent two weeks in 
and around Moscow, visiting the largest 

design institute and the !argest auto plant, 
previewing the huge Industrial Exhibition, check- 
ing the Polytechnical Museum and the stores, 
interviewing members of the Academy of Sciences, 
engineers, editors, officials. From these varied 
sources, he has assembled a detailed techni- 

cal report on how USSR research, develop- 

ment and design are done. We give it to you 

in one compact, easy-reading package on 

July 14. Read about: 


Moscow—the city, its people, how they live 
What Industry and People Can Buy 

What Is New in Equipment 

How Equipment is Developed 

Latest Automated Designs 

How Factories Do Their Own Redesign 

The Soviet Engineer and His Rewards 

If You Visit the USSR on Business 

All in one on-the-scene report 


in your July 14 R&D News Edition 
Don't Miss It 





et 


coming 
next week... 


the 
DESIGN edition 


for July 7 


FEATURING 


@ Bellwether with wings 


Plant-to-plant staff survey in aircraft 
industry uncovers 26 new areas of development 
in materials and processes. 


How to predict gear train efficiency 


New formulas and test data to 
figure power lost in sliding contact. 


Glass and ceramic fibers 


Thread-like materials to 
withstand high temperatures. 


© Compressive strength of thin-wall cylinders 


Axially loaded cylinders with 
and without internal pressure. 


Britain’s new variable-speed motor 


Induction motor works on a constant 
frequency without sliprings or commutators. 


Stresses in adhesive joints 


Six basic load-bearing joints and 
how to calculate stress concentrations in each. 
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SIDELIGHTS 


HORIZONS 


SIGNIFICANT PARTS 


NEW LITERATURE 


PUBLISHER'S POSTSCRIPT 


FYI PERSONAL 


WHY DON'T THEY R & D? 


PRODUCT ENGINEERING 


r AT - 
FEATURE! 


WAR GAMES POINT TO FUTURE EQUIPMENT DESIGN. Army 
1970 timetable for materiel, tactics and organization needs 


LOST IN A MAZE OF MATERIALS? A mall material department Wii 


tell you which metal or plastic to use 


TRENDS IN APPEARANCE DESIGN The Briti h design aà r tran 


former and a locomotive and tandardize on a new telephone 


POINTS OF VIEW. Must the US compete with Moscow 


race? 


LEIEIT 
Ch 


Unusual metal powders and parts « 
Nonferrous magnetic materials prom 


Pure silicon and nylon cord prices droppir 


Wood-derived fibers for Chinese clot! 
Wear-reducing lubricant made from 
Cold-cured ceramics reported by NRI 


Magnetic force welding laminates 


Electrical insulation with glass fiber 


Thermoelectric power from intermetallics 


Metallic seal fo: 65 to 750° F an 


New closures are self-locking 


Inflate tires with nitrogen for 
Man in space research plane p 


Noise-maker with wide frequency 


New words of science—a short glossary 
LeTourneau comeback— giant equipment fo 


Undergrad engineers need broader base 


More labeling controls are on the way 


Congress to okay military reorganizat 


June 30, 1958 
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When it comes to luxury the British really can’t be beat. Their designs 

for the most part (p. 22) but the fantastic attention t 

es the price right through the sky. In a recent advertise 

for example, Rolls-Royce describes its radiator design: ". . . ıt has 

ALBERT HAUPT blishe never changed, except that when Sir Henry Royce died in 1933 the mono 
changed from red to black.” Further, “The Bentley is 

— Pests | - -— made by Rolls-Royce. Except for the radiators, they are identical motor 


$300 less, because its radiator is simpler to make." 
PAUL N ANDERSON 
ROBERT E ABBOTT 


JOHN KOLB 


רו 


NICHOLA CHIRON 


RICHARD M KOFF 


oer . Thomas Gold of Harvard, a top astrophysicist, gives us this disturb 
FORD R PARK ass te edit I 


ROBERT S PRENTISS oss 7 ng i ver 9 of all scientists who ever lived are living now. 
ANNESTA R GARDNER jit on the average as the men who preceded them and 


WILLIAM GILMAN 


— he re better ined. I think we can expect discoveries as far-reaching 
FRANKLIN I YEAPLE 


of electricity and atomic energy, or the invention 


JOSEPH J KELLEHER assistant editor ו‎ | ie radio, all in the next half-century 
BENEDICT A LEERBI sist jit 
DOUGLAS REE 
PHYLLIS B WEEL 
DORA K MERR l'he other day we read of a study of the Soviet literature on engineer 
—P It seems Russian professors are just as critical of their 


urs “Inadequately grounded in mathematics 
with the simplest problems they are quoted 
ject of an "education race" is meaningless (p. 24 
ived another of Finagle’s Laws: No matter how 


₪ is always someone holding the oppo 


+ 


is convincing proof to the contrary 


For years we've been admiring the verbal acrobatics of our mor 


iterary scientist l hey gather at conferences, tug thoughtfully on thei 


Van Dykes and entertain each other with breezy little talks on Anti- 
ntegration of the Deuteron or Heisenberg Operators in a 
rmalism. But when we read the program of the Society of 
EXTER KEEZER direct , lept m motive 1 ngineers »pring powwow in Atlantic City (p 17) we got 
EORGE B BRYANT, J t | | 1 « | 
E he surpi f o Ive Instead of a jaunty Spectrum Analysis of Noise 
DONALD MacDONALL ł . ; ו‎ , 
WILLIAM G MELDRUM Cleve I lromic Valve Trains there’s a scholarly treatise assaying the 
TEWART W RAMSEY Chicag idvant of Station Wagon Living and Family Fun. Another engineei 
MARGARET RALSTON A : : ו‎ à ו‎ . LI > ) i 3 
E A = l i , ומא‎ k Knock—Spark Knock, Wild Ping or Rumble? Ou 
MICHAEL J MURPHY | i ון‎ e, now and forever, If You Squeeze Them, Must They Scream? 
RAY BLOOMBERG Secitle 
CHARLES T DIXON, JR At 
KEMP ANDERSON JR £ 
LHELM Product Engineering 
A McGRAW.HILL PUBLICATION 
CHARI 
RICHARI 
RAYMON 4 
PETER WEAVER Mex 
JOHN PEARSO 
BR er 


Position and company connection must be indicated or 
i to address shown in box below 


EN FEF articles ar exed in both the Industrial Arts Index s 
STANLEY J ALLIN e pul ! = i - T 
PHILIP G WEATHERBY 
P F PRITCHARI 
ROBERT C MATTOX 

KANE 


3579 to PRODUCT ENGINEERING, 330 W. 42nd New York 36 
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MORE ABOUT THE GARLOCK 2 000 
, 


Standardizing 


on Garlock 

KLOZURE* 

Oil Seals 
Pays Off 
for Gast 


Modei 51 Garlock KLOZURE protects bearing on Gast Air M 
made by Gost Manufacturing Corp., Benton Harbor, Mict 


Air motors require a long-life seal which will prevent leakage without Bone 
creating excessive friction. That's one reason why Gast Mfg. Corp. Purpose KLOzURES 
use Garlock KLOZURE Oil Seals on both their Air Motors and Air 
Pumps. These products operate under pressures to 90 and 30 psi re- 


spectively, and at shaft speeds from 1000 to 5000 rpm. 


Gast engineers report excellent results with Garlock Seals.—‘‘They Model 53 — for normal to high 
outlast some other parts of our products and are easily and economi- Tom 
cally replaced during major overhauls.” Gast has standardized on 
Garlock KLOZURES for over 25 years—They like the compact design 
of KLOZURES, the wide availability of replacements, and the broad 


choice of sizes Model 71B — for large shafts 
in normal to high speed service 


You can give your products the “seal of quality" too—specify Garlock 
KLOZURE Oil Seals . . . they are part of the famous Garlock 2,000... 
two thousand different styles of packings, gaskets, and seals to meet 
all your needs. Consult your local Garlock Representative or write "יי‎ RP: 
for KLOZURE Catalog 20. Other Garlock products are described in Pee 


Sweet's Product Design File. 


Model 65 — for normal to high 
speeds 


Gra FR L O C EX THE GARLOCK PACKING COMPANY, Palmyra, N. Y 


For Prompt Service, contact one of our 30 
— — and warehouses throughout the U.S. and Ca 
Packings, Gaskels, Oil Seals, Mechanical Seals, 


Molded and Erlruded Rubber, Plastic Products CIRCLE 40 READER SERVICE CARD 





Drilling mud, « 


from a 


intaining sand 


as it flows well hole is 


and rock parti les 


“freshened up” for 


looks like this in 


re-use 


It's murder on most metals 


when mud goes to the 


Thé idea of putting mud through a 
cleaning process may seem fantastic 
But that's exactly what they do in 
the oilfields. 


Drillers use special chemically 
treated mud to cool high-speed bits, 
and to bring up loose sand and rock 


particles. 


That sand-rock-mud mixture is a 
murderous combination, an abrasive 
compound that no one recommends 
for continued with 


use expensive 


equipment. 


So into a cleaning machine goes the 
mud! That's easier — and cheaper 


than getting new mud. And just as 


good. All those bits of sharp and de- 
structive rock are trapped inside a 
revolving cylinder made of Monel 


nickel copper alloy screen. 


Monel alloy has the strength and 
toughness needed to resist this wear 
and abrasion. It also withstands cor- 
rosion by the chemicals in the mud, 
and the acid used in cleaning the 
machine. It’s the kind of metal that 
takes problem jobs in stride. 

Do you have a problem job, too? 
Write for a copy of “Standard Al- 
loys.” Contains answers to problems 
of corrosion, abrasion, high tempera- 


tures, fatigue 


a cleaning machine equipped 


with a wear-resisting Monel 


alloy screen. Photo courtesy Standard Oil Company, (New Jersey). 


Remember, when you buy 


INCO NICKEL — also get 
K INCO+ SERVICES 


Whenever you are looking for answers to 
your metal problems, all the information 
and help we can give you are yours for the 
asking. For instance... 

+ Corrosion Service 

+ High Temperature Service 

+ Fabrication Help 

+ Foundry Service 

+ Field Information Centers 

+ Convenient Sales & Service 

+ Technical Publications 


The International Nickel Company, Inc. 
67 Wall Street סלאו‎ New York 5, N. Y. 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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American... 


DEVELOPMENTS 
TO WATCH 


Inflate tires with nitrogen .. . 


ir Tire & 


Glass fiber tapes for electrical insulation . . 


de ped bv the Industrial Di t Fa 
Paterson 4, N. J., include a new high-st 


New types of closures . .. 


Metallic seal for use to 750 F... 


Positive dynamic and static sealing can be 
this design, North American Aviatior 
temperature use 
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You can power your whole line 
wih HERCULES engines 


3-Cylinder 


Gas or Diesel 4% 


ylinder 


Gas or Diesel 


HERCULES ENGINES 
Sold and Serviced the World Over 


CIRCLE 41 READER SERVICE CARD 


6-Cylinder 
Gas or Diesel 


and get 18 HP ratings 
with 3 basic engine sizes 


With three bore sizes in 3, 4, and 6 
cylinder models, Hercules new DD 
diesel and GO gasoline (or LPG) 
engines offer 18 horsepower ratings 
from which to choose your power. 

Diesel, gasoline and LPG-engines 
in the same number of cylinders 
have complete mounting inter- 
changeability for “production-line” 
selection of power plant. 

Your customers will welcome the 
simplified maintenance built into 
every Hercules DD and GO engine, 


too. Many spare parts will serve 
both 3-cylinder gasoline and 6-cyl- 
inder diesel engines—and every- 
thing between! There's an illus- 


trated folder which demonstrates 
this parts interchangeability that's 
yours for the asking. 

If you'd like more information on 
specific engine selections for your 
equipment line, call the Hercules 
representative near you or write 
to Hercules Motors Corporation, 


Canton 2, Ohio. 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 
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DEVELOPMENTS 
TO WATCH 


Congress will give President Eisenhower most, . . . . 


but not all, the power he wants to reorganize the the H 
military. The legislators are standing firm against 
strong White House pressure for complete freedom 
to juggle the military structure. The House of Repr 
sentatives has approved 16 of the 19 points the 
Administration asked fori 
What the Congressmen won't grant is: power 
strip the individual services of the right t 
Congress “on their own initiative more subord 
tion of each service to the Secretary of Defens« 
Presidential power to alter traditional 
tions without Congressional approva 


One of the most Important measut 


Putting a man into space is getting closer 


l he Air Force recenth put prospective pilots through H 
simulated X-15 flights at the Naval Air Develop: 
Center, Johnsville, Penna. It was the third 
to date 
Pilots are put into a huge machine—dubbed 
human centrifuge—and subjected to 
ditions. It gives the pilots training and 1 
reactions to the flight condition: 
[he X-15 is the highly tout 
is the forerunner to actually hu 
orbit—at least first experiments 
altitude and data collection mi 


North American Aviation i 


Air leakage through the skin 


of refrigerated truck trailers is turning 
million dollar frozen foods industry to dí 
neers for help 

Recent tests conducted by the Bureau o 
irds with results still not publicly announce 
+] | 


] } } ו‎ 
lat al ווח ו וו‎ Ius ehind th 


Hearings on the 1951 renegotiation act . 


may be forthcoming. Although the 
scheduled, Congress seems to | 
lirection. ‘The legislators must 

this session or the act expires 
Secreta of Defense McElroy ha 


two-vear extension of the meas 
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World-wide - 


DEVELOPMENTS 
TO WATCH 


Engine oils that reduce wear 


int farm temperature stability, is still open to qu 
sults so far promis enough to warrant 

tudi l'oo, though the 10 to 15 Im pros 
so far achieved may not be enough to di 

of these oils in auto engines under nom 


1 ee ו‎ 
| th may well have peci ווקקו‎ 


ו 
i ] i‏ 
cotton in tensile streng‏ » 
tatement on wcarabilits‏ 


ipplic ition 


\\ 


To fit short men and tall, this new grinder can be 
raised or lowered at wil Minimum work-level height 


is said t be 30 naximun 36 


WORLD-WIDE 





RESEARCH MEN 
DESIGNERS 


“= A2-WEEK, ALL EXPENSES 
ID TOUR FOR TWO 


to the Brussels World's Fair 


(VIA SABENA BELGIAN WORLD AIRLINES) 


AWAITS THE WINNER OF THE 
"JOBS FOR TOMORROW" CONTEST 
OTHER 


VALUABLE sponsored by MICROBEADS, Inc. 


PRIZES MANUFACTURERS OF MICROSCOPIC GLASS BEADS 


2nd PRIZE—Admiral Portable 
Color Television Set 

3rd through 8th PRIZE— 

Admiral Portable Air Conditioners 


Each winner will also receive FOR A NEW USE OF MICROBEADS 
an award certificate. MAY BE A WINNER — 
SEND FOR CONTEST KIT TODAY! 


MICROBEADS ... A BASIC NEW MATERIAL WITH Contest Kit contains samples of 


UNLIMITED POSSIBILITIES—Microbeads are manufac. -  Mierobeads, general information, fact 
tured in sizes ranging from 1 micron to over 1000 microns . sheet, official rules, official entry form 
The specific gravity range of Microbeads is from 2.4 to ° — everything you need to help you win. 
1.6. Refractive index ranges from 1.51 to 1.93 ' 


Those ideas win which, in the 
'The primary market for Microbeads is in the field of r« of the iudaés. w 
orization—signs, pavement markings, etc. They have : ₪ i 
gained wide usage in traffic control products and in tł - גק‎ 
medium of outdoor advertising. We feel, however, tl 
these uses are only the beginning a small portion of 
the overall role Microbeads is destined to pl iy throug! 
out industry. This thinking is prompted by the many 
sion who have approached us with imagina 
r new uses of this product. Some are pract 
» not. However, an amazing percentage « 
have proven themselves to be both practi 


from a cost standpoint 


naterial contained in the contest kit de 
yer of these suggested new uses. Perhaps one 
ll spark an idea within yourself ind yoi 
yourself winging your way across the Atlant 


or an unforgettable two weeks a 


MAIL obeade, 
THIS COUPON MEN 


lease S nd Of i Er trv 


TODAY! lC'OMORROW" CONTES! 


CONTEST CLOSES Name 


AUGUST 15, 1958 Tit 
itie 


Organization 


Nature of Industr 


MICROBEADS, Inc. 


P. O. BOX 241 / JACKSON, MISSISSIPPI 
MICROSCOPIC GLASS BEADS FOR 
INDUSTRIAL AND REFLECTIVE PURPOSES 


Address 
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electrical conductivity of to absolute zero) on materials and 
is also low, but NYU their use in mechanical, electrical, and 


materials on the way? à; ts believe additions or “doping ectronic equipment (PE—Dec 


in be found to help over 224, Such effects include us 


More magnetic na 


this limitation ful phenomena like that described 
Among the compounds beng ibo e. as well as damaging one 
tudied: the chalcopyrites, copper 
ounds that are struc Electrogravitics: the science 
the diamond deals with control of gravity 
to explain it, shield it, 


Dec. 3 


words-ll 


briefs 


New gravity theory, propos 
Leonard I. Schiff of Stanfoi 
nven ional theori 


שזטות 


Gravity 1 


mm the exchange 


neutrino—anti-neuti 
heory, he emphasizes, 1s 
rly stages, but it may prove a rc 
kthrough on the gravity horizon 


new ideas on gravity and 


| 5, 1 mavitv contro PE— Mar. | : 
Toward thermoelectric ther phra 5. Mond Jeue 16, '98 


power How does TEI prevent knock in gaso 


i ו‎ { l dynan hn neil Despite the length of 


been used, en 


Crvogenics 


plain wiht $ on sometink 
inhibited by sı and other com 
unds. ‘The 

bine with the 


erting them 


Silicon metal in a form especiall 


ignca [ ICSCAI h l he Ing mace 
ible by Sylvania Electric Pr 
l'owanda, Penna [he form 
polvcrvstalline rods, 4 to 15 mm in 
This cryostat, basic research tool for low- dia. They’re offered in three stan 
temperature studies, is used by Bell Labs grades, based on resistivity; are "read: 
scientist to study magnetic properties of tor floating zone repurifi ition without 
nium-zinc compound further processing." ARG 
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What’s happening in MATERIALS 


Ceramics made easy 


Cold-cured cerat equal l X 
formance te k | 
ventional manne 

new cold-curin 

irch Laborator 

\\ 


Toxicity is the capacity of briefs 


; For camera bellows, 
Hazard 


ther 


MCA 


poison 


Price tags: the high 


ones are down 
| | gh-] 
More controls on t T 


materials 


Additional 


+ +} 


N 


Big push tor bentonite 


Both nylon and steel cord are used 

this new Goodyear combination. Nylon is 
used for the carcass of the tire itself; steel 
cord in the safety shield. Sidewall valve 


facilitates shield installation 
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...for every industrial application 
where heavy-duty braking 
is required! 


Yi move... 
ROCKWELL-STANDARD 
BRAKES CAN STOP ITI 


Unequalled stopping power and outstanding 
control are characteristic of the FSH. The 
brake shoes operate with a floating action. 
This permits the shoes to center themselves 
in the drum . . . eliminates the danger of 
liner loads concentrating at one point. The 
F pos #4 sa result of this even load distribution is a de- 
pendable, controllable brake . . . in either 
direction of travel. 
F " oO AT ו‎ Re G The FSH now is available in a wide range 
- of sizes for dependable control application 
on industrial, construction and materials 


S H © E handling equipment. 


Other outstanding features offered by the 


(A Y D re A U L i cC FSH Brake are listed below: 


Mechanical Parking Brake Hook-Up. A separate 
parking brake is no longer necessary with FSH. If 


specified, the FSH Brake can be furnished with a 
ES Fe A K E mechanical parking brake linkage. 

Long-Life Lining. Brake lining is bonded to the shoe 

to give maximum lining area. 


Positive Automatic Adjustment for special applica- 
tions. One application of the foot pedai sets the au- 


Designed for close tomatic adjustment. No further adjustment is re- 


: quired during the full life of the brake lining. 
control with 


Positive Contact Drum Seal. Where a sealed brake 
is required, the FSH incorporates a seal between 
the brake backing plate and brake drum 


heavy loads 


Another Prout of... ROCKWELL-STANDARD 


CORPORATION ROCKWELL 





————— ש‎ P 
For every industrial, agricultural or automotive | BRAKE DIVISION Ashtabula, Ohio 


application where braking is required! STANDARD 
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War Games Point Future Equipment Design 


e What will be the problems and equipment needs of an 
Army in a 1970 war? California combat experimentation 
center carries on carefully planned experiments to come up 
with right combination. 

è Simulating devices make battle more realistic as extensive 
data collection equipment keeps score. 


loi Onp, Cari Parameters for how the divisions and corps will ops 
iol pe inel] carriers ite under the concepts of operation 

nunication devices and other of the future, but is trving to solve 
ment nec y f successfu first how platoons and companies will 
fut ind warfare are b operate and what support thev will 
lished at a unique exper need. CDEC feels that this approach 

ital nter here. Called the US s essential because the platoon of th 
\rmy Combat Development Expt future may prove to have the batt 
t Cent CDEC), its head field capability of the present com 

it Fort Ord, with the pany Frequently, the words “pla 
experimental work toon” and “squad” are not used 
mik uth on 21! rather, the term “Type A Echelon.” 

f ng and mountainou [his is a unit of 90 men which is ex 
t the Hunt Liggett Militar pected to be more potent, have greater 
Reservation and Camp Roberts firepower and range than a unit of 250 
M CDEX lus a small group men Ihe broad concepts developed 
itists, do i xpe by the Dept. of the Army vill be 
th t | | nization hecked to see if they are feasible and 

nent, tact nd tech if not, to determin here the fail 

1a M warfarc ures take place 


THE FUTURE WAR 


E important factor in th develop 
ment of CDEC’s long-range philo 

t f t futu CDEC 5 5 
that it will not mtinue to 





viel iccept new weapons and equipment‏ לי 

Í‏ ו ו ו \ i Cal‏ ו 
sorts to tl that have not been developed to meet‏ 1 

| i 

D f dh LS C'ondósani 1 definitely established military need 
M ₪ n ) I ta : 
\ Coy | מה וו‎ \ CDEC feels that industr hould 

nmang ה‎ , 1 1 
i ג‎ the aieri idopt the approach of “what do you 
: 1 need?", rather than, "can vou us 

: : וו IK ICM‏ ו 
this?” Lt. Col. R. M. Lee iid. Lhe‏ ‘ 





ts f literally no limit to the kinds 
lll וו‎ 
ju i 
QUIDI wl H tec} 1 | h 1 
pment to meet equipment vhich the technica un 
ta ו‎ i ind industry of our nation can d 
ו ו‎ A , 
lop and produce. But the develop 
ment of such material, resulting f 
CPi H term f 1 ו‎ 
such isolated ideas and without 


gard to its tactical use, forces the tail 


Infra-red umpire 


ed with gun. All vehicles in maneuver 


ganizations to 


ntra-red 


wW indicate by 


pickup which 
light if hit to 
His equipment is 


target 9 
. ו ווו‎ ` 1 + neff nt 
flashing equipment. That is a most inefhcien 


ind expensive way to maintain a p 
Army.” 


Iwo programs arc 


perator of target vehicle 


then c 


sidered knocked out of the game SINC 





underwa\ | n 


term program based on equipmr 





expected to be aavilable by 1962; a 





long-range program which looks b 
vond 1965. By 1961, CDEC i hed 
uled to recommend tact in 

tions and materiel requirements that 
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No fall-out 
in this simulated tactical atomic bomb blast, 
above, 


which produces a realistic 
mushrooming affect. Innocent looking kegs, 
below, produce the smoke, yellowish flame, 
and noise. Large kegs hold metal powders 


magnesium, 


very 


while small 


aluminum, etc 
containers hold black powder. 












































































tal t tal t initia rom | 
icm id | h ip tion of 
trving to ta development 
( DEC ) [ I inne to fut € 
| oth ints: tl vill 
[ [ ht th at | bomb n 





ilian up of ientists called 
l'echnical Operations, Inc. Its fun 
tion t ither the data obtained in 
litar maneuver l'ogether 

th il I repi critative thi 

the broad | t m‏ ו 


vestigation, points out areas most ap 
propriate for field experimentation, de 
velops the program, determines instru 
mentation requirements, simulation 
requirements and umpiring methods 
develops analysis and evaluation meth 
ods, and goes into a host of other 
problems. A scientist in this group 
does not work directly on hardware 
improvement better munitions, radar 
1 jeep that flies, a faster tank, etc. His 
interest is in experiments designed to 
achieve certain objectives, and passing 
results on to higher authorities for 
possible inclusion in Army R & D pro- 
crams 

Collecting data is itself a compli 
cated procedure. Planning for a specific 
experiment often starts more than a 
vear in advance. Such civilian evalua 
tion has been shown to be effective 
the Armv readilv admits that its 
men have been biased when evaluat 
ing Army games. 

Since no live ammunition 
umpires in 
maneuvers of 

determine, for example, when a 


personnel or gun-carrving 


ias received a direct h 
l | lirect ] 


relays this information 
וו‎ 
וו‎ 


data-collection center 


EXPERIMENT RESULTS 


xperiment wh 


Wt ipons M 


i quad of 
minimum size is required to man 
equipment; equipment 1s neces 


p the squad | ider inf 


i] 
ו‎ 
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SIMULATORS GIVE REALISM 


Currently in 
CDEC is an infra-r 
eventually 
number of umpires 
ment. The infra-red 
to the gun and aimed 
vehicl When the bla: 
completeh simulated 


ind. noisc ind 
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Cheap rat-a-tat 

of a machine qun is produced 
ice which uses only acetylene 

gen, and a spark plug in a sma 

It works when the tr gger is pressed 


+ 


irtridges are more expensive 


FULL-FLEDGED MEMBER 


Columnated light 
nounted on barrel of this ta 
seen 5000 ft. wher 

of target vehicle, which 

ee light, they are declared 


irtridges 
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LeTourneau Comeback: 


Mass-produced Electric Wheel 
for Giant Jobs 


R. G. LeTourneau, president and chief 


engineer, LeTourneau, Inc., Longview, Tex 


1 


Cross-country train 
that rur on 10 tt high 
all-wheel drive for its 


powered either by atomic reactors 
om 


rolle I 


into the earthmoving bus smash 
| 


ventional diesel-electric unit The le 
Tourneau concept is shown here as a model 


beside scale model of a large dump truck 
"lg; ground 


offshor 


that 


equipment will bx 


carry 1 
then ere 

But n 
centrate on achieving 
items: “We in this industri 
price down And while 
many different kinds 
machine |l 
mass-produced. For 

0 wheel 
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Avco Noise-maker Will Assist 
in Missile-Rocket Tests 


] AWRENCI Ma 8 \ )ו‎ 


num o‏ 1-ו 


Noise machine . . . 
Avco's Acoust 

aft is ch 

test chamber 
Jdditional drive 


random 


Lower Cars - But Where : Many European cars eliminate th 


objectionable hump by placing th 


to Put Passengers? engine over the driving wheel In 
some cases, engines are installed in 

ATLAN ; E the front of the car for front-wheel 

drive; in others thevre at the reat 

And though this solution creates 

weight-distribution problem, US 

eincers will conceivably seek 

tion alone these lines—Ed Not 

| 





Frequency chart 
Dotted line how frequen 


rt-dashed 
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Porcelain-to-aluminum c Bits 


Seal Is Simple - and 


but Powerful i 
V method for scali Pieces 


Ihe Small Business Administration 


t 11 





Porcelain-aluminum bond . . . 
ss-section view at top 
strates Westinghouse 
num-to-porcelain—nc I 


Companies Group 


Together for Big AF Job 


I A 


All-transistor IN receiver 
from Mullard. Lt 


SEAL IS STRONGEST 


» 
Progress in svnthetic resins 


i nit 
i i l 
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Magnetic-force Method Welds 
Vinyl- laminated Steel Sheet 


CINCINNATI—A 
magnetic-force 
the | 


Russian Exhibitors 
Grateful 


Nrw Yonk—CGratit 


Hinges, cover-stops, handle- 


Undergrad Engineers 
Need Broader Base 


ASN 


New developments. i 
exhibited by the R in 

this recording multi-point, nu 

sure gage (left) capable of measuring and 


recording pressure, vacuum 


diff erential inert Jasé 
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Data sheets 
prey ea by a Mater 


ing Department, can 


i bewildered engineer 


in a maze 
of materials? 


You don’t have to be. A small department that specializes in materials 
engineering has paid off for many companies faced by 
a familiar problem—which metal, plastic or other material to use. 


NICHOLAS J. PETRELL 


B ^ 


SETTING IT UP 


PRODUCT ENGINEERING 





THE TOOLS 


4 filing system 


\ small referenci 


\ consultation 


f 


THINGS 
MATERIALS ENGINEERING 
DOES 


Advises engineers on selecting 


proper materials 
Suggests substitution of materials 
Prepares materials specifications 


Tests samples and makes trial 
applications 


Maintains file of manufacturers’ 
literature; samples of materials 


Interviews salesmen 


Reviews drawings for adequacy 


of materials specifications 


Helps develop specialized mate 


rials to meet company needs 


Passes materials information 
along to design and engineering 


departments 


Arranges for periodic educational 


programs on materials 


materials specifications 
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\ list of qualified suppliers 


THE CHALLENGE 





Textile f lait ng machine 


was tidied up 
by putting motor 
control gear in 


one of the legs 





Municipal « 


from governme 


above, by Rich 


nt w 


ard Steven 


Electrical Industrie 


Ohmmeter by Fairey 


uses selenium phot ce 


Britain s 
money 
what 
electric: 
ENGINEERING'S 
And 
the 


no 


to the devek pment 
Still am 


that o 


dustry 

product 

to bother mi 
it it is not 
ufficient fund 
Neglect 1 

resulted 

quality, 

clou 

change. The 

po ed on many Bri 


a result of the 


rely 

ibilitic 

gn to wed 
and appearance 


dustrial designe 


1 Oration 
and ignored 
od industrial 
functionali 
} 


wanen an in- 


alled in at all, it 


how 


in 


into the ov 


SHOU 


000 





THE QUESTION 








"If one intends to confront squarely . . . 


in education h 


NORMAN COUSINS 
Edit 
jy Review 
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"It would be foolish self-delusion 


BEVIS 


DR. J. R. DUNNING 


if there were no Soviet Union... 


DR. L. V. GINGER 
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SIGNIFICANT PARTS 


Multi-contact, full fillet, spheroid bevel and spur . . . 


l 


VA 


( l \ | tria ו זו‎ \ 
5 Bloomfield Ave 


American Transmission Corp., 5 


Verona, N. J 


— —— —— 


— — — Med te 


Lda 


Domed sealing washer 


Barden ) orp Danbury, C 
13 


Controlled shaft rotation . . . 


Mid I i Ava 
f t G. M. Giannini & Co.. In 918 EF. Green St 
Pasadena ], Calif 
14. Reader © 
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MATERIALS - EQUIPMENT 


One-dip conversion 
coating for zinc 


Electrochemical Dept., Federated 
Div., American Smelting and Refining ( 
120 Broadway, New York 


Re 


Reusable blind fastener . 


i 


Ceramic withstands 
heat shock 


I 


Standard Pressed Steel Co., Jenkintown, Penn 
ו‎ Reade 


Duramic Product 
New York 12 


SPRING STOP | Taut band suspension 


TENSION 
SPRING 
BAND GUIDE 


TAUT AND ANCHOR 


BAND 


4 


SUPPORTING 
BRACKET 


- — . 
\ ג‎ —“ f 
- 13 $ 
שי‎ fh (| 
AY ^ 


BUMPER 
BUMPER STOP 


COIL 
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| SIGNIFICANT PARTS * MATERIALS * EQUIPMENT 


Sait 


Circon Component Corp., Santa 
Barbara Municipal Airport, Goleta, ¢ ilif 


Thermal relay . . . 
e 21, Reader Service Card 


Stock Teflon rods, 


Variable-speed pulley 


Hughes Products International Airport 
Station. Los Angeles 45 


e 24, Re 


6-digit electric counter . . . 


Chemplast In 3 ntral Ave 
ist Newark, N J 


1 Production 
Dis General. Controls Co., 
Subminiature rotary switch . . | 1 mi Ivd., Skokie, Ill 


Lighted push-bar switch . . 


Self-tapping screw 
Subminiature neon lamps . 


Parker-Kalon Div., General Amici 
n Transportation Corp., Clifton, N 


Re 
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Prefab tubing assemblies . 


Graves Mig. Ce 
Washington Blvd., Culver City 


Polymi 
Corp. of Penna 2140) Fairmont Av 
Reading, Penna 


Extruded jacketing tubing .. . 


Gamble research 
Borden Chemical Co . 
Resinite Dept 350 Madison Ave New even improves 


York 17 RIFLE MARKSMANSHIP! 


THE PROBLEM. Expert rifl 
ini that th t 
Miniature servomotor t 


Lighted pushbutton switches . 


THE RESULT 
esting vert 


stock blanks t 


Dsnam Inst 
ors Ave., Westin Send for FREE booklet 
illustrating GAMBLE services 


Variable-speed mechanism 
Torque motor construction 


GAMBLE BROTHERS 


Incorporated 
Louisville- 9, Kentucky 


Mechanical Components Dept., Ameri If the problem involves WOOD 
Meter ¢ Box 306, Garland, ‘Tex 


‘ e —GAMBLE can help! 
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contacts 


eliminate “squeal” and 
welding in 
Ward Leonard dimmer control 


Contact “squeal” 
nated on the Radiastat 
the manufacturer, Ward 
switched to Gibsiloy C 
contacts 


[ibsiloy 


have been elimi 
dimmer control because 
Electric Co., 


) silver-graphite electrical 


and welding 


Leonard 


The “Radiastat” is an auto-transformer device 
for smooth dimming of theater, church and audi 
torium lighting. Self-lubricating properties of the 
Gibsiloy contacts ended objectionable ' 
the dex addition, the C acts 
prevent welding due to high lamp inrush currents 

Similar Gibson experience 
Gibsiloy C-5 silver-graphite 
Ward Leonard for the ' 
electrical contact 
available on 


squea as 
ice is rotated. In 5 cont: 
in manufacture of 
contacts approved by 
Radiastat your 
proble ms data is 
tungsten 


can solve 
Complete 
all Gibsiloys made of silver 









copper, nickel, palladium and other materials to 
suit your need See ou ilog in Sweet's Prod 
Desis File orite for Git 
= Lata Ht »-U 
: E a STI um 1 Reg. Trademart Z » 
pe y ה‎ Ward Leonard M 





Electric Co 


Box 634, Delmont, Pa. 
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TAC alg 


Duce 


HIGH or r LOW 
Pressure STEAM 
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SEARCHLIGHT 


portable, kde 





= hal el 
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ENGINEER 
PRODUCT DEVELOPMENT 
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KITCHEN APPLIANCES 
































Counter balance 
attachment . 


Frederick 
Co., Reader Service Div., P. O 


Chicago 90 


Post 
Box 803 


— i 


i 


i \da t 
One of the most aggressive and successful 
National Manufacturers of Appliances has H ha 
West Coast opening for Senior Product א‎ 
Design Engineer. Must have top creative ו‎ ! I5 4 
and inventive accomplishments. Excellent A1 
opportunity with growth company with 
highest financial rating. Age to 45 years t t 
college education required; must have : Reid 
dea man Airmail ו‎ 
v il bl in reputation as an 1 pak 
are a al a e resume to: Nie t il Products Inc 2021 N I incoln 
all sizes—for 
: St, Burbank, Calif 
every conceivable | : \ 
i rcle 34, Reader Service Card 
purpose! 2 
Used by the USED TEST EQUIPMENT 
— — ה‎ | | Microminiature switch 
throug out the sile and Compression Testers, Gauges, Flow à T h ; 
world—Since 1917 eters, Vickers and Denison Pumps l \ m T 
Your Surplus Test Equipment WANTED | t 1 ] imp at 
A & J MACHY Com j ( | 
Flushing Av Bklyn. N Hy 7-0 ( 1 ina | 
( ta ind prin 
Send for F ü i s ,( p D d for mount 
end Tor Fre 0 1 
e Copy c NC OZALID WHITE ! dia holes space 
——ü = PRINT MACHINE irrangement 
AUTOMATIC ron, om || SOF pine ce er m 
xcellent Condition. Reasonably ] ן‎ í 1! Micro Switch 
STEAM PRODUCTS CORP. RICHARD BARRETT 
G. S. M. CO Freeport, Il 
138 West 31st St., New York 1, N. Y. * BR. 9-9736 452 Frelinghuysen Ave Newark, 12, N. J ו ה-א וש‎ Cid 
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ADVERTISERS Man, Metals and 








t 
Modern Magic > 
J GORDON PARR Associate Professor of t Vins 
PI C1 \ Metallurgy, University of Alberta Published 
by American Society for Metals, 7301 Euclid 
Cleveland 3. 5'/2 x 734, 238 pp, $2.95 t 
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-.ת- סטיי 
an extrudible compound‏ 
of wick and oil‏ 


eliminates 
oilers 


Illustrated is PERMAJECTOR Model 150 


...with typical tooling 
for assembling 

parts and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities .. . 
in one automatic 
operation 





Write for 
brochure 
5319 E. Outer Dr 
Detroit 34, Mich 
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ov (personal) 


Do-It-All Electrical Tester 


Here’s a voltage tester, con- 
tinuity tester and flashlight all 
rolled into one. Cessco Indus 
tries calls it Meter-Lite No. 100. 
As a voltage tester, it can be 
used on lines rated at 60 to 400 


v; as a continuity tester, it 





checks high-resistance circuits; 
and, says the manufacturer, it | 

will also: tell whether a power 
source is ac or dc; test fuses and tube filaments; locate the 


ground side of any power supply. Price is $3.45 (less batteries). 


The truth about tires 


Is a "first line" tire really first? Does "skid-proof' mean 
absolutely nonskid, or just less likely to slip? Until now, it's 
been anybody’s guess. But a new guide issued by the Federal 
Trade Commission could clear the air. Says FTC 


è Any tire labeled ‘‘first line” must indeed be first in the line 
—the best the producer can make for general use. 

e An “original equipment” tire is a tire generally used as 
original equipment on American-made, current new-model cars. 
No other tires should carry this designation—and last year’s OEM 
tires must carry last year’s date. 

e If a ply number is mentioned, it should be the actual num- 
ber of plies in the tire. Such terms as “8 ply rating,” applied to 
a tire which does not really have that number, are verboten. 

e Absolute terms like “skid-proof,” “blowout-proof,” and 
"puncture-proof" may not be used “unless the product affords 


absolute protection under any and all driving conditions.' 
Couplings—easy does it 


Fittings that fit themselves are 






being made by J. H. Hoskings 
Co., Cincinnati 23, for do-it- 
vourselfers. These, of aluminum, 


fs 


WC. 


are designed to eliminate thread- 
ing and welding of pipe, as well 
as the need for bending to get 
around corners. They're just in- 
stalled, then tightened in place 
as shown. They'll soon be available nationally in standard and 


swivel types, at prices ranging upward from 864 each. 
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WHY 
DONT THEY 
RESEARCH and DEVELOP.. 


. a plastic squeeze tube or bottle for 
feeding strained baby food to infants. 
The container should be able to take 
moderate heating. It would eliminate 

^y much of the mess of spoon feeding. 
— —jJ. B. Herm 


tA 

. a plastic coating for house windows, that would filter out 
infrared light. House or office would be considerably cooler in 
the summer. The coating should be easily removed in the fall 
so that sun heating assists the furnace. The plastic could be in 
the form of a canned spray, or in individual panels for the 
windowpanes. —R. DEATHERACE 


...a ball-type worm drive. It would have 
all the advantages of low friction loss 
(serious in worm drives) as well as high 
gear reduction. Note the need for care- 
ful enclosure design for the circulating 
balls, plus attention to thrust loads on 
the worm. —C. McLAUGHLIN 


. . a method of applying thin coats of glass to plastic sheets. 
The glass would offer good abrasion resistance and permit the 
use of windshield wipers on light aircraft. Further, a light- 
weight, abrasion-resistant windshield is a must for practical, 
roadable aircraft. —D. B. Sencar 


. an automobile governor which, when set to a given speed, 
would give you a “soft” accelerator pedal as long as you are 
below that speed, and a stiff enough one to be tiring when you 
get above it. This would overcome the biggest objection to 
governors, the danger of not having full power in an emergency; 
at the same time there would be no temptation to drive above 
the set speed for very long. The adjustment could be either on 
the instrument board, for drivers who wish to obey speed limits, 
or locked up, for fleet operators. A hydraulic system seems to 
offer the best approach. —M. E. PARKER 


Have you a pet project but neither the time nor inclination to do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 





WING NOSE 


How Douglas Aircraft used Titanium to gain 


44% WEIGHT SAVING...IMPROVED PERFORMANCE 


Douglas engineers faced numerous problems in designing the Di 
A3D-2 Skywarrior slat tracks. Among these were problems of weight 
reduction, high inertia forces, corrosion and compass deflection 


The application called for a metal with high strength-to-weight rati 
superior corrosion resistance ind non-magneti properti Engine 
valuation pointed to heat-treated 6Al-4V titanium alloy be 
suitable for this application 


DESIGN REQUIREMENTS AND 
PROPERTIES OF GAI-4V TITANIUM 


In subsequent tests, the heat-treated titanium alloy pr 
the following outstanding results 
1. Weis 
2 Plat 
3. Titaniun 
4. Repeat 

Are vou making full use of titanium and its allovs in « 
lighter weight, improved performance? Our experienced Set 
neering group is ready to assist you now 





MALLORY 8 SHARON 


MALLORY-SHARON ME 


A 
. 


be 
Integrated producer of Titanium * Zirconium * Special Metals 


— 





C/R Rawhide and non-metallic pinions and gears 


C/R RAWHIDE SPUR GEAR C/R RAWHIDE BEVEL GEAR 


transmit power quietly, soak up shock loads, 


C/R BAKELITE TIMING GEAR 


and make metal mating gears last longer! 


C/R Rawhide and other C/R non-metallic gears special purpose gears and pinions of material such 
transmit power quietly and efficiently, with less as Textolite, Synthane, Spauldite, Celeron, Insurok 
vibration than other gears. 'l'hese pinions take all and Formica —as well as all metallic gear materials 
the wear, soak up shock loads up to three times C/R gears range in size from 1" O.D., ?4" face, 
their rated capacity. You'll find they actually pro up to 30" O.D., 12" face. Diametral pitches range 
tect expensive metal mating gears, prolong the life from 1 
of the machine. 

Where high temperature and humidity are factors, 

C.R gears cut from Nylon, Bakelite, Micarta or 


Fabroil are generally recommended. CR also cuts 


DIVISION 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE * CHICAGO 222, ILLUINOI 


CHICAGO ne 


Export Sales 


UCTS: C/R Shaft & End Face Seals e Sirven« 
RAWHIDE les rns a 





